Correlation between changes in endogenous catecholamine release from the heart and various physiological responses in anesthetized dogs.
Correlations between the concentration of endogenous catecholamines in coronary sinus blood and various physiological responses to adrenergic stimulation were studied in anesthetized dogs. Plasma catecholamine levels both in coronary sinus and aortic blood were measured by means of a modification of the radiometric-enzymatic assay for tissue catecholamines, and found to be 0.769 +/- 0.110(S.E.) and 0.972 +/-0.127(S.E.) ng/ml, respectively, under basal conditions. Circulating catecholamine levels increased after the intracoronary injection of 6-hydroxydopamine, which has an indirect sympathomimetic action. Both the increment in catecholamine release from the heart and the intensity of physiological response were dose-related. A frequency-dependent increase in coronary sinus blood catecholamine levels occurred during right cardioaccelerator nerve stimulation. Maximum values were observed with a stimulation frequency of 10 Hz, at which maximum physiological responses were obtained. A highly significant correlation was found between endogenous catecholamine levels in coronary sinus blood and the dp/dt of left ventricular pressure (r = 0.750, p less than 0.001), as well as mean coronary blood flow (r =0.706, p less than 0.001). The present preparation may prove to be a reliable means of studying the role of the sympathetic system in regulating cardiac function.